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ABSTRACT 
We present a new sample of Parkes half-jansky flat-spectrum radio sources, having made a 
particular effort to find any previously unidentified sources. The sample contains 323 sources 
selected according to a flux limit of O.S Jy at 2.7 GHz, a spectral index measured between 2.7 
and s.o GHz of 0l2.7/5.0 > -0.5, where S(lI) ex: 11", Galactic latitude Ihl > 20° and -4So< 
declination (B19S0) < + 10°. The sample was selected from a region 3.90 steradians in area. 
We have obtained accurate radio positions for all the unresolved sources in this sample, and 
combined these with accurate optical positions from digitized photographic sky survey data to 
check all the optical identifications. We report new identifications based on R - and Kn-band 
imaging and new spectroscopic measurements of many of the sources. We present a catalogue 
of the 323 sources, of which 321 now have identified optical counterparts and 277 have 
measured spectral redshifts. 
Key words: catalogues - BL Lacertae objects: general - galaxies: general- quasars: general 
- radio continuum: galaxies. 
1 INTRODUCTION 
The southern sky was surveyed at 2.7 GHz by the Parkes radio 
telescope between 1968 and 1979 (see Bolton, Savage & Wright 
1979, and references therein), resulting in a catalogue of more than 
10000 radio sources. Over this period, an extensive programme of 
optical identifications was undertaken. In its early stages, this 
programme was frustrated by lack of a southern radio calibrator 
grid, poor radio positions (the original Parkes positions were only 
accurate to 10-15 arcsec) and a lack of optical sky survey plates. 
Modem methods, using accurate (better than 1 arcsec) radio 
positions and complete catalogues of digitized optical sky survey 
data, with the radio and optical reference frames tied to an accuracy 
of better than 100 milliarcsec (Johnston et al. 1995), now allow 
unambiguous optical identification of most of the radio sources, 
supplemented by CCD imaging for the remainder. In this paper we 
present new identifications of a sample of Parkes flat -spectrum radio 
sources using these techniques. The Parkes Catalogue contains both 
*Present address: School of Physics (Astrophysics), University of New 
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steep- and flat-spectrum sources. Radio samples are biased towards 
core-dominated quasars if the flat-spectrum sources are selected and 
towards lobe-dominated quasars and galaxies for steep-spectrum 
sources. Since the scientific questions of primary interest to us are 
related to core-dominated quasars, we concentrate on flat-spectrum 
sources in this study. 
Other workers have compiled a number of complete samples of 
radio sources. Each has been selected on different criteria, leading 
to the inclusion of different objects. Low-frequency samples con-
tain more radio galaxies than quasars, high-frequency (i.e. flat-
spectrum) samples reverse that bias, and lower flux limits increase 
the mean redshift of the objects in the sample. Four notable samples 
are the 3CR Sample (Spinrad et al. 1985; Laing, Riley & Longair 
1983), the 2-Jy Sample (Wall & Peacock 1985), the 1-Jy Sample 
(Kiihr et al. 1981; Stickel, Meisenheimer & Kiihr 1994), and the 
Parkes Selected Regions (Dunlop et al. 1989). 
The 3CR Sample comprises 173 sources selected with 
S178MHz> lOJy over an area of 4.23 sr. The high flux limit 
biases this sample towards lower redshift objects (18 per cent 
have z> 1), and the use of a low frequency biases the sample 
towards steep-spectrum radio galaxies. The 2-Jy Sample, which 
was selected at 2.7 GHz over an area of 9.81 sr, contains 233 
objects which are mainly steep-spectrum, again biasing the sample 
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towards low-redshift radio galaxies. The 1-Jy Sample was selected 
at 5 GHz, also over 9.81 sr of sky, and comprises 518 sources. 55 
per cent are flat-spectrum sources, and of those -90 per cent are 
quasars or BL Lacs; many are Parkes sources. Finally, the Parkes 
Selected Regions (a total of 0.075 sr) contain 178 sources with 
S2.7GHz > 0.1 Jy, most of which are steep-spectrum extended 
sources identified as galaxies. Only 23 per cent are flat-spectrum 
sources, but these objects have a distribution of properties similar to 
our sample. 
Our primary interest in this paper is the compilation of a large 
unbiased sample of radio-selected quasars. Note that we use the 
standard definitions of 'quasar' for radio-loud sources and quasi-
stellar object (QSO) for optically selected sources. There were 
several motivations for defining the sample. First, we were inter-
ested in using quasars for gravitational lensing studies. A proper 
determination of lensing statistics requires the identification of 
complete quasar samples, as well as an understanding of any 
selection effects which might bias selection of gravitationally 
lensed quasars. Secondly, the recent completion of the Large 
Bright QSO Survey (LBQS: Hewett, Foltz & Chaffee 1995) has 
meant that there is a well-defined sample of optically selected 
QSOs, allowing the determination of global spectroscopic proper-
ties. The completion of a comparable sample of radio-selected 
quasars will allow a detailed phenomenological comparison of the 
optical spectra of these two classes of object, perhaps allowing the 
determination of differences in underlying physical conditions. 
Finally, quasars are one ofthe most effective probes of the Universe 
to high redshift, providing a measure of evolution as well as the 
formation of large-scale structure. Of course the complete identi-
fication of a sample of radio sources can also provide some 
surprises, if unexpected objects, such as very high-redshift quasars, 
are found. 
The Parkes Half-Jansky Flat-Spectrum Sample we define here 
contains 323 sources selected in an area of 3.90 sr and is similar to 
the earlier compilation by Savage et al. (1990). We have made 
significant progress in the optical identification of the sources that 
were previously termed 'Empty Fields', particularly by using near-
infrared Kn-band (2.0-2.3 11m) imaging to detect the optically faint 
sources. The extremely red optical to near-infrared colours of these 
sources imply that most are heavily reddened, viewed through dust 
either in the line of sight to the quasar or within the immediate 
quasar environment (see Webster et al. 1995). In this paper we 
present optical identifications for 321 sources (99 per cent of the 
sample), and redshifts for 277 sources (86 per cent). 
Table 1. The Parkes Survey regions. 
Region Dec range RArange tiT (1) 
month 
A +10°,+04° 7h-18h,2<f30-5h30 2,9 
B +04°,_04° 7h20-17h50,1~40-6h 2-9 
C -04°,-15° 1<f-15h 2-14 
D -15°,-300 1<f-15h 3 
E -04°,-30° 22h_5h 1-12 
F -04°,-30° 5h _6h30,8h -1<f ,15h _17h ,19h _22h 2-9 
G _30°,_35° ~-16h30,18h30-7h15 1-10 
H _35°,_45° 1<f-15h,1~-7h 9 
The outline of the paper is as follows. The selection criteria for 
the radio sources are described in Section 2. In Section 3 we explain 
how the accurate radio positions were obtained, and present radio 
images of the resolved sources in the sample. Section 4 describes 
the mapping of the accurate radio positions on to the optical 
catalogues. We present a full discussion of the accuracy of this 
procedure, locate the likely optical counterparts, classify these 
images as either stellar or non-stellar and provide the optical 
magnitudes. Where there is no optical survey image at the location 
of the radio source, we use R-band CCD frames and Kn near-
infrared images to determine the source identification and morphol-
ogy. In Section 5 we present spectroscopic classifications and 
redshifts of these sources; for those sources that do not have a 
published spectrum, we also include the spectra. All these results 
are summarized in a master catalogue of the sample in Section 6. 
Finally, Section 7 presents a summary of the most important 
features of our sample. An electronic version of our catalogue is 
available from the Centre de Donnees astronomiques de Strasbourg 
in Section VIII ('Radio Data') of the catalogue archive. 
2 SELECTION OF THE SAMPLE 
2.1 Radio surveys 
Our basic selection criteria are very similar to those used by Savage 
et al. (1990). We started with the machine-readable version of the 
Parkes Catalogue (PKSCAT90, Wright & Otrupcek 1990) and 
applied the following criteria: 
(i) 2.7-GHz (S2.7) and 5.0-GHz (Ss.o) fluxes defined; 
(ii) S2.7 > 0.5 Jy; 
(iii) spectral index 0l2.7/S.0 > -0.5, where S(v) oc Vlx; 
(iv) Galactic latitude Ihl > 20°; 
(v) -45°< declination (B1950) < +10°. 
In our search of PKSCAT90, three objects did not have a 5.0-
GHz flux defined but satisfied all the other criteria. One of these was 
later included from our search of the discovery papers, but the other 
objects were not measured at 5.0 GHz in the discovery papers, 
presumably because they are very bright radio sources associated 
with bright optical galaxies: PKS 0131-367 (5.6Jy, 15 mag) and 
PKS 0320-374 (98Jy, 10 mag) and were too extended to measure 
properly. This search resulted in an initial sample of 325 objects. 
We then carefully checked all the radio fluxes in the original 
discovery papers of the radio survey, as listed in Table 1. Many 
Flux Limit Reference (code) N(2) 
SdJy) 
-0.53 Shimmins, Bolton & Wall (1975) (79) 46 
0.35 Wall, Shimmins & Merkelijn (1971)4 (102) 63 
0.25 Bolton, Savage & Wright (1979) (8) 21 
0.25 Savage, Wright & Bolton (1977) (70) 34 
0.22 Wall, Wright & Bolton (1976) (103) 65 
-0.63 Bolton, Shimmins & Wall (1975) (7) 39 
0.18 Shimmins & Bolton (1974) (78) 25 
0.22 Bolton & Shimmins (1973) (6) 30 
total 323 
Notes: (1) tiT is the time delay between the 2.7- and 5.0-GHz measurements. (2)N is the number of sources that each region contributes to our 
sample. (3) No completeness analysis was made for regions A and F so extra objects from PKSCAT90 not in the original papers were included 
(12 in each case) and the flux limits are only indicative. (4) The 5-GHz fluxes for region B were published separately by Wall (1972). 
© 1997 RAS, MNRAS 284,85-125 
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objects have more recent (but unreferenced) flux measurements 
listed in PKSCAT90, but we replaced these with the original 
fluxes in order to quantify the time difference between the 2.7-
and 5.0-GHz measurements and thus estimate the effects of 
variability. Mer the original fluxes were adopted, 15 sources 
no longer satisfied the flux and spectral criteria and so were 
excluded. We also found 17 sources whose original fluxes in the 
discovery papers satisfied the selection criteria, so these were 
added to the sample. 
Figure 1. Histogram of the 2.7-GHz fluxes of the sources in the sample. 
In two regions (samples A and F; see Table 1) our search of 
PKSCAT90 produced several sources not listed in the original 
papers. These two regions of the original survey were not complete 
because the flux limit was not well-defined; subsequent unpub-
lished observations detected additional sources satisfying our 
selection criteria that were included in PKSCAT90. We retained 
these additional objects (12 in each region), but flagged them with a 
minus sign in front of the reference code (Rt) in the final catalogue 
(Table 5, later). 
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Finally we removed four planetary nebulae from the sample on 
the basis that we are interested in extragalactic sources. This gave a 
final sample of 323 sources which are listed in Table 5 in Section 6. 
Our new sample is complete in six of the eight sub-regions listed in 
Table 1, but in two of the regions (A and F) the original surveys are 
incomplete and we have added additional sources from 
PKSCAT90. The distributions of the fluxes and spectral indices 
are given in Figs 1 and 2 respectively, and a diagram showing the 
regions surveyed and the distribution of our sample across the sky is 
shown in Fig. 3. 
2.2 Variability 
Figure 2. Histogram of the (2.7-5.0GHz) radio spectral indices of the 
sample sources [S(p) ac pal. 
Flat-spectrum radio sources are well-known to be variable, which 
introduces two biases in our sample. First, our sample was selected 
....--:,"';. I '.: .... 
" ... 
'" ... 
/ I '_--~~ 
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II
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Figure 3. Distribution on the sky of the Parkes Half-Jansky Flat-Spectrum Sample (equal-area projection). The solid lines indicate the the survey regions and the 
limits of Galactic latitude Obi> 20°). 
© 1997 RAS, MNRAS 284, 85-125 
© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 
D
ow
nloaded from
 https://academ
ic.oup.com
/m
nras/article-abstract/284/1/85/968224 by D
a-C
ollect C
hifley Library AN
U
C
 user on 07 Septem
ber 2018
19
97
MN
RA
S.
28
4.
..
85
D
88 M. J. Drinkwater et al. 
to have a 2.7 -GHz flux above 0.5 Jy at the observation epoch. Some 
of the sample may have been in a particularly bright state; their 
average fluxes may be below our limit. likewise, some flat-
spectrum sources with average fluxes above 0.5 Jy may have 
been excluded from the sample because they were in a particularly 
faint state when the sample was defined. Secondly, the 5-GHz 
observations of the sample sources were not obtained simulta-
neously with the 2.7-GHz observations (see Table 1). The 5-GHz 
observations were usually taken after the 2.7 -GHz observations, the 
time interval being more than 6 months in -40 per cent of cases; 6 
months is a typical variability time-scale for compact radio sources 
(Fiedler et al. 1987). If a source varied between the two observa-
tions, its spectral index could be in error, and the object might be 
wrongly included in, or excluded from, the flat-spectrum sample. 
Stannard & Bentley (1977) investigated the variability of 50 
Parkes flat-spectrum radio sources, substantially overlapping our 
sample. They compared 2.7-GHz fluxes taken two years apart, and 
found that -50 per cent of sources had varied by 15 per cent or more. 
The number of sources included in the flux-limited sample because 
they were brighter than average at the time of observation will 
exceed the number of sources missed because they were fainter than 
average. This is because there are more sources with mean fluxes 
just below 0.5 Jy than there are with fluxes just above 0.5 Jy, due to 
the steepness of the number/flux relation. Using Stannard & 
Bentley's numbers, we estimate that - 30-40 of our sources have 
mean fluxes below 0.5 Jy, and that we missed - 20-30 sources with 
mean fluxes above 0.5 Jy. 
Allowing for the time delay between the 2.7-GHz and 5-GHz 
measurements, we can also estimate that -10 flat-spectrum sources 
with -0.5 < 01 < -0.3 will have been mistakenly classified as 
steep-spectrum and excluded from our sample, while another -10 
with -0.7 < 01 < -0.5 will have been wrongly included. This 
calculation ignores the dependence of variability on spectral 
index. Fiedler et a1. (1987) showed that most bright compact 
radio sources with relatively steep spectra (01 < -0.2) vary by 
only -5 per cent on time-scales of two years. This implies that we 
will only misclassify -5 objects with -0.5 < 01 < -0.3 as being 
steep-spectrum. However, they also found that a small fraction of 
very flat-spectrum sources (01 > -0.2) can vary by 50 per cent or 
more on time-scales of two years. Applying their numbers to our 
sample, we estimate that -2 sources with 01 > -0.2 may have varied 
by enough to have been misclassified as steep-spectrum. These 
numbers may be an overestimate: Fiedler et al. only considered 
compact sources, whereas several of our objects, particularly those 
with steeper spectra, are extended and may be less variable. We 
plan to address this uncertainty by remeasuring the sample, making 
simultaneous flux measurements at both frequencies. 
In summary, variability imposes an uncertainty on our O.5-Jy 
completeness limit at 2.7 GHz: some 30-40 (-11 per cent) sources 
in our sample have mean fluxes below the limit, and we missed 
some 20-30 (-8 per cent) sources with mean fluxes above the limit. 
This bias is inherent to any single-epoch flux-limited sample. 
On the other hand we find that -5-10 objects in our sample 
actually have 01 < -0.5 (steep-spectrum) and have been wrongly 
included because they varied between the epochs of the 2.7-GHz 
and 5.0-GHz measurements, but that another -5-10 flat-spectrum 
objects were missed for the same reason. 
3 RADIO POSITIONS 
We had to improve on the poor (10-20 arcsec) accuracy of the 
Table 2. Sources of accurate radio positions. 
Reference (code) 
Jauncey et al. (1989) (39) 
Johnston et al. (1995) (40) 
Lister et al. (1994) (43) 
Ma et al. (1990) (45) 
Morabito et al. (1982) (50) 
Patnaik (1997) (55) 
Perley (1982) (56) 
Perley & Taylor (1996) (57) 
Preston et al. (1985) (60) 
Ulvestad et al. (1981) (97) 
This paper: ATCA (120) 
This paper: VIA (121) 
uncertainty 
(arcsec) 
0.15 
0.01 
...0.3 
0.01 
0.6 
...0.02 
0.15 
...0.15 
0.6 
0040 
0.0-0.3 
0.2-0.5 
original Parkes radio positions before being able to make optical 
identifications of the radio sources by positional coincidence. To 
this end we have obtained more accurate radio positions for all 
sources in the sample using published data, The VLA Calibrator 
Manual (as compiled by Perley & Taylor 1996) and our own Very 
Large Array (VLA) and Australia Telescope Compact Array 
(ATCA) observations. The sources of these positions and the 
associated errors are listed in Table 2. The source positions are 
listed in Table 5; note that we use the original naming scheme for 
the sources based on B1950 coordinates but we include the J2000 
coordinates for all the sources in Table 5 for reference. 
3.1 VLA observations and data reduction 
On 1986 October 1 and 4 we observed the majority of the sources 
that lacked accurate published positions with the VLA. The 
observations were made at 4.86 GHz with the VLA in its 'CnB' 
configuration to yield nearly circular synthesized beams with 
approximately 6 arcsec FWHM resolution. Each programme 
source was covered with a single 'snapshot' scan of about 3-min 
duration, and each group of snapshots was preceded and followed 
by scans on a phase calibrator whose rms absolute positional 
uncertainty is not more than 0.1 arcsec in each coordinate. The 
phase calibrator flux densities were bootstrapped to the Baars et al. 
(1977) scale via observations of 3C 48 and 3C 286. 
The (u,v) data recorded from both circular polarizations in two 
50-MHz bands centred on 4.835 and 4.885 GHz were edited 
calibrated, and mapped with AlPs. The images were cleaned, and 
the clean components were used to self-calibrate the antenna 
phases, yielding images with dynamic ranges typically> 200:1. 
Nearly every programme source contains a dominant compact 
component that should coincide in position with any possible 
optical identification. The positions of these compact components 
were determined by Gaussian fitting on the images. The formal 
fitting residuals are < 0.1 arcsec because the synthesized beam is 
small and the signal-to-noise ratios are high. Thus the radio position 
uncertainties are dominated by atmospheric phase drifts and gra-
dients not removed by the calibration. They range from about 0.2 
arcsec at Dec. +10° to about 0.5 arcsec at Dec. -45°. 
3.2 ATCA observations and data reduction 
Several remaining sources in the sample were observed with the 
ATCA during 1993 March and November using all six antennas 
© 1997 RAS, MNRAS 284, 85-125 
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with a maximum baseline of 6 km. Observations were made at 4.80 
and 8.64 GHz in 'cuts' mode with orthogonal linear polarizations at 
a bandwidth of 128 MHz. The synthesized beam at 4.80 GHz has a 
constant east-west resolution of 2-arcsec FWHM and a north-
south resolution varying from 3 arcsec (at Dec. -45°) to 8 arcsec 
(Dec. -21j. 'Cuts' mode involves observing each object for a 
period of 1 min on at least six occasions spread evenly over 12 h. In 
this way, it is possible to obtain imaging data on approximately 40 
sources within a 12-h observation. Secondary calibrators with 
accurate, milliarcsec positions close to the programme sources 
were observed at least once every 2 h. The flux density scale was 
determined from observations of the primary calibrator at the 
ATCA, PKS 1934-638. 
The data were edited and calibrated within AIPS and images made 
using the Caltech DIFMAP software (Shepherd, Pearson & Taylor 
1995). The final self-calibrated images have typical dynamic ranges 
in excess of 400: 1 for strong and relatively compact sources, 
decreasing to approximately 100: 1 for objects with weak or 
extended emission. Source positions were calculated by fitting a 
Gaussian to the peak in the brightness distribution of a cleaned (but 
not self-calibrated) 8.64-GHz image. The uncertainty in source 
positions measured from these ATCA images comprises a compo-
nent due to thermal noise, which scales inversely with signal-to-
noise ratio SIN [-beamwidth/(SJN)), and a component due to 
systematic effects arising from the phase-referencing. The latter 
term dominates for strong sources and scales linearly with angular 
distance between the source and the phase-reference used to 
calibrate its position. The error is approximately 0.1 arcsec for an 
angular separation of 5° (Reynolds et al. 1995). 
3.3 The radio positions and morphology 
The new radio positions are presented in Table 5 (later). As shown 
in Table 2, these are all accurate to 0.6 arcsec or better for 
unresolved sources. Any radio sources that we know to be resolved 
are noted in the comments column of Table 5, and we present radio 
images of these sources in Fig. A1. We indicate five different 
categories of resolved source in the table using the terminology of 
Downes et al. (1986). 
(i) 'P' signifies partially resolved sources: the position is well-
defined by a peak. 
(ii) 'Do' indicates double sources with no central component or 
dominant peak. There is no clear maximum, so the centroid of the 
image was used to define the position. 
(iii) 'Do+CC' indicates a double-lobed source with a central 
component or peak that gives a well-defined position. 
(iv) 'H' indicates a diffuse halo around a central source which 
gives a well-defined position. 
(v) 'RT' indicates a complex head-tail structure with no well-
defined position. 
3.4 Notes on individual radio positions 
In this section we describe any sources with extended structure 
making the position difficult to define. We also note any sources for 
which our final accurate positions differ by more than 24 arcsec 
from the original Parkes catalogue positions. 
(i) PKS 0114+074: there are three components to the VLA radio 
image in Fig. A1. We have adopted the centroid of the stronger 
double source to the south, although the northern source also has an 
optical counterpart. The PKSCAT90 position corresponds to the 
© 1997 RAS, MNRAS 284, 85-125 
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northern source; our position is therefore some 30 arcsec different. 
Our spectroscopic observations show that the northern source (at 
01:14:49.51 +07:26:30.0, B1950) is a broad-lined quasar at 
z = 0.858, consistent with previous publications. The correct iden-
tification (at 01:14:50.48 +07:26:00.3, B1950) is a narrow-line 
galaxy at z = 0.342. 
(ii) PKS 0130-447: this position is some 30 arcsec from the 
original value. 
(iii) PKS 0349-278: the VLA image in Fig. A1 is confused with 
a compact source some 2.5 arcmin from the PKSCAT90 position 
and a marginal detection at the PKSCAT90 position. We made an 
independent check of the radio centroid position for this source by 
measuring it on the 4.85-GHz survey images made with the NRAO 
140-foot telescope (Condon, Broderick & Seielstad 1991). A 
Gaussian fit gave a position of 03:49:31.5 -27:53:41 (B1950), 
consistent with the original position (and coincident with an optical 
galaxy) but not with the stronger VLA source at 03:49:41.17 
-27:52:07.0 (B1950). Furthermore, the fit is clearly extended 
(source size 280 by 109 arcsec2 with position angle 50° after the 
beam has been deconvolved). The 4.85-GHz flux ofPKS 0349-278 
is just over 2Jy, but the strong source in the VLA image is only 
0.3 Jy. The VLA has resolved out most of the flux, leaving only two 
components plus some residuals visible in the contour plot. The 
strong VLA component is probably only a hotspot in the north-
eastern lobe of the radio source. We adopt the fainter VLA position 
(03:49:31.81 -27:53:31.5, B1950) which is consistent with the 
single-dish positions. 
(iv) PKS 0406-311: the VLA image in Fig. A1 shows a 
complex head-tail source with no clear centre. The northern limit 
of the source is close to a bright galaxy. We tentatively claim this as 
the identification, although the separation is 7.25 arcsec from the 
poorly defined 'head' of the radio source and about 35 arcsec from 
the original position. 
(v) PKS 0511-220: we find a very large difference between our 
position for this source (05:11:41.81 -22:02:41.2, B1950) and that 
quoted in Hewitt & Burbidge (1993) (05:11:49.94 -22:02:44.8). 
We attribute this difference to a typographical error made with 
respect to the position (05:11:41.94 -22:02:44.8) given by Condon, 
Hicks & Jauncey (1977). We are concerned that any published 
redshifts of this object may correspond to an object near the wrong 
position, so we do not quote a redshift for this source pending our 
own observations. 
(vi) PKS 1008-017: see Fig. A1; our new position is about 40 
arcsec from the original value. 
(vii) PKS 1118-056: this is 60 arcsec away from the original 
survey position; we suspect a typographical error in the discovery 
paper (Bolton et al. 1979). 
(vii) PKS 2335-181: in the case of this double source (see 
Fig. A1) with no central component, the centroid of the image was 
not used to define the position; the north-eastern component was 
adopted instead. This was chosen because of the very good posi-
tional correspondence with a quasar at redshift z = 1.45, and also 
the fact that no optical counterpart for the south-western component 
was detected in the Hubble Space Telescope Snapshot Survey 
(Maoz et al. 1993). 
4 OPTICAL IDENTIFICATIONS 
4.1 Matching to sky survey positions 
A major advance that we present in this paper is the matching of our 
accurate radio source positions to the accurate optical data now 
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Figure 4. Distribution of the positional offsets between each radio source 
position and the nearest detected image in the sky catalogues. 
available in large digitized sky catalogues based on the UK Schmidt 
Telescope (UKST) and Palomar sky surveys. A factor contributing 
to our successful identifications is the greatly improved agreement 
between the radio and optical reference frames in the south (e.g. 
Johnston et al. 1995). 
Our major source of optical data is the COSMOSJUKST South-
ern Sky Catalogue. This lists image parameters derived from 
automated measurements of the ESO/SERC Southern Sky Survey 
plates, taken on IIIa-J emulsion with the GG395 filter to give the 
photographic blue passband BJ (3950-5400A). The catalogue is 
described further by Yentis et al. (1992). There are systematic errors 
in the astrometry of the COSMOS catalogue: we made a first-order 
correction as described by Drinkwater, Barnes & Ellison (1995) by 
using the Positions and Proper Motions catalogue (Roser, Bastian & 
80 - -
60 - -
z 
40 - -
20 r- -
<2. 10 
I ,J 11 
-5 0 5 10 
6.RA( Opt-Radio) (arcsec) 
Kuzmin 1994) to calculate a mean shift in the positions for each 
Schmidt field used. 
For sources north of +3° we used data from the Automated Plate 
Measuring facility (APM; see Irwin, Maddox & McMahon 1994) at 
Cambridge based on blue (unfiltered 103a-0 emulsion; 3550-
4650A) and red (red plexiglass 2444 filter plus 103a-E emulsion; 
6250-6750 A) plates from the first Palomar Observatory Sky 
Survey (POSS I). 
The sky catalogues were used to generate finding charts for all 
the sources, which we present in Appendix B. These charts are a 
good approximation to the photographic data, but we stress that 
there can be problems with image merging in crowded fields: 
close objects (e.g. two stars) can be misclassified as a 'merged' 
object or galaxy. The 'Field' code at the bottom of each chart 
indicates the UKST field number (or the plate number for POSS I) 
with a prefix describing the type of plate. The prefix 'J' indicates 
UKST BJ plat~s measured by COSMOS. For APM data 'j' 
indicates UKST BJ plates, '0' blue POSS I plates and 'E' red 
POSS I plates. 
The procedure to find the optical counterpart to each radio source 
started with the selection of the nearest optical image in the 
catalogues to each radio position. The relative positions of these 
nearest neighbours are shown in Fig. 4. There is a clear concentra-
tion at small separations (less than 3 arcsec), but we note that in 
some cases the nearest neighbours are at larger separations (greater 
than 5 arcsec). We made a preliminary estimate of the spread in the 
positional offsets by fitting Gaussians to the distributions in RA and 
Dec. The rms scatter was found to be about 0.9 arcsec in each 
direction. A preliminary cut-off separation of 4 arcsec (about 4u) 
was then imposed. 
We removed the outliers more distant than 4 arcsec and then 
recalculated the distributions of positional offsets: these are shown 
plotted in Fig. 5 as histograms of the offsets between the two 
positions in RA and Dec. We estimated the statistical range of this 
distribution by measuring the Gaussian dispersions in RA and Dec. 
These results are given in Table 3. This shows that the core of the 
distribution has dispersions of only about 0.8 arcsec in each 
80 - -
60 - -
40 - -
20 r- -
<2.10 
J 1 I 
-5 0 5 10 
6.Dec(Opt-Radio) (arcsec) 
Figure 5. Histograms of the positional offsets between the radio and the optical sources. 
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Table 3. Mean optical-radio positional offsets. 
sample N aRA. I1RA 4Dec I1Dec 
arcsec arcsec arcsec arcsec 
sky survey matches 290 -0.17 0.82 -0.21 0.81 
all matches 320 -0.16 0.83 -0.18 0.82 
Note: each offset is measured in the sense optical-radio and 
PKS 0406-311 is not included. 
direction. (The same table also shows the final results with fainter 
objects matched on CCD frames included.) The mean differences 
are small (about 0.2 arcsec) but significant (40- formally) in both 
RA and Dec. These indicate that some residual systematic effects 
remain, mostly likely due to remaining second-order errors in 
the COSMOS astrometry. The important point is that the small 
dispersion in both measurements allows us to place very strong 
limits on the identification of our sources. 
We adopted a maximum difference of ±2.5 arcsec in RA and ±2.5 
arcsec in Dec. between the radio source position and nearest optical 
image, corresponding to a 30- confidence level in each coordinate. 
We did not remove the small systematic mean offsets before 
applying these limits. The maximum total separation among the 
objects satisfying these criteria was 2.7 arcsec. In all cases where 
the matching criteria were satisfied the image parameters from the 
automated catalogues are given in Table 5: the optical-radio 
position offsets in arcsec, the morphological classification and the 
catalogue BJ magnitude. 
The morphological classifications are based on how extended the 
optical images are, and define the images as galaxies (g), stellar (s), 
or too-faint-to-classify (f). In the case of the APM data there is a 
further category of merged images (m) where two or more images 
are too close to separate. We intentionally do not include in Table 5 
the object classifications from PKSCAT90, because there is evi-
dence that the distinction between 'galaxies' and 'quasars' was not 
applied uniformly over the whole survey (see Drinkwater & 
Schmidt 1996). 
The calibration accuracy oftheBJ photographic magnitudes from 
the COSMOS catalogue is quoted as being about ±0.5 mag (H. 
MacGillivray, private communication); We have found that some 
fields lack any calibration data and some seem to be incorrect by 
more than one magnitude, so the catalogue magnitudes should be 
40 
30 
Z 
20 
10 
010 12 18 24 
B J (mag) 
Figure 6. Histogram of the optical B J magnitudes of all sources identified on 
the photographic sky surveys. 
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treated with caution. We specifically checked the calibration of any 
fields in which the COSMOS magnitude differed by more than two 
mag from a value published in the literature by comparison with 
data from adjacent COSMOS fields, and corrected any large errors. 
A histogram of the magnitudes is given in Fig. 6. 
There is a further problem of objects where two or three close 
optical images have been merged into a single catalogue object 
whose centroid position is still within our ±2.5-arcsec matching 
criteria. These are easy to find because the resulting 'merged' image 
is very extended and thus misclassified as a galaxy. This is a 
problem inherent in automated catalogues, for which reason the 
classifications should always be checked. We visually inspected all 
the objects classified as 'galaxies' to check for merging. A total of 
10 such objects were found in the matched list; they are noted in 
Table 5 as '(merged)'. We derived corrected image parameters for 
these merged objects by analysing images from the Digitized Sky 
Surveyor CCD images (at other wavelengths, see next section). If 
the image data were obtained from CCD data, no B J magnitude is 
given for the object in the table. 
One additional object was included in the matched list although 
its position difference was greater than the ±2.5-arcsec limits. This 
was PKS 0406-311, which we identified with a galaxy 7 arcsec 
from the nominal radio position because the head-tail radio 
structure did not give an accurate position but is very indicative 
of this type of galaxy (see above). With this galaxy and the merged 
objects included, a total of291 sources from our sample of 323 have 
confirmed matches to objects in the optical catalogues. This leaves a 
total of 32 sources with no matching image in the optical cata-
logues. We undertook the identification of these sources using CCD 
imaging at other wavelengths, as described in the next section. 
4.2 Identifications at other wavelengths 
This section describes the methods that we used to find optical 
counterparts for the 32 sources not matched to images listed in the 
optical catalogues. We first inspected all the fields visually on the 
optical sky survey plates. Most of the sources (25) were found to be 
genuine 'empty fields' in the sense that no optical counterpart was 
visible on the survey plates. In the remaining cases (7), however, a 
counterpart was clearly visible on the plate, but it was too faint to be 
included in the automated catalogue or it had been merged with a 
neighbouring object. 
We note that six of these unmatched sources were assigned 
optical identifications in PKSCAT90; our new accurate positions 
show that these need to be revised. In three cases (pKS 1349-145, 
PKS 1450-338, PKS 2127-096) there is a faint matching object, 
but it is merged with a brighter image, and in the other cases there is 
no optical counterpart at all at the correct position (pKS 0005-262, 
PKS 1601-222, PKS 2056-369). 
To identify the sources unmatched on the sky surveys we turned to 
longer wavelengths, using optical R -band and I -band, and infrared 
Kn-band (2.0-2.3 /-Lm) imaging on the 3.9-m Anglo-Australian 
Telescope (AAT) and the Australian National University (ANU) 
2.3-m telescope. These data were analysed using the IRAF analysis 
software. The observations resulted in identifications of 30 of the 
remaining sources, including the merged objects, one of which was 
separated using aB-band image. These sources are listed in Table 5 in 
the same way as the sources identified from the digitized survey data, 
except that no B J magnitude is given and the positional offsets are 
estimated from the CCD frames. The source of the identifications is 
indicated in the comment column as '(R)' or '(K)'. We will present a 
full analysis of the R - and Kn-band data in later papers. 
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The two sources that we did not identify include PKS 1213-172 
which lies too close to a bright star to be identified in our data, but 
Stickel et al. (1994) report having identified it with a 'm = 2l.4mag 
resolved galaxy'. The remaining source, PKS 0320+015, was not 
detected in a Kn image (approximate limit of Kn = 18) but we 
anticipate identifying it when a deeper exposure is available. 
We note that PKS 2149+056, which we detected in our Kn image, 
was previously detected and identified as a quasar with a measured 
redshift by Stickel & Kiihr (1993). 
4.3 Reliability of identifications 
For the majority of the matched sources for which spectroscopic 
redshifts have been measured, we are confident of having made the 
correct optical identification. For the remaining sources for which 
we have not yet obtained redshifts, the identifications must be made 
on positional coincidence alone. A very detailed analysis of the 
statistics of source identifications was made by Sutherland & 
Saunders (1992) in the context of matching lRAS sources with 
poor positions to the optical sky survey data. Our problem is much 
simpler because both our source (radio) and survey (optical) 
positions are accurate. Furthermore, we do not wish to include 
the image magnitudes in the analysis because we do not know the 
true distribution of optical magnitudes - a large fraction of the 
sources without spectroscopic confirmation are at the faint limit of 
the magnitude distribution. 
We made an estimate of the number of 'identifications' in our 
sample that might just be coincidences by calculating the mean 
surface density of images in the sky survey catalogues at the plate 
limit and finding how many of these would lie within the match 
criteria. For the 46 fields without spectroscopic confirmation, we 
would expect one random match within a radius of 3 arcsec. In fact 
most objects lie within 2 arcsec: at this separation we would only 
get 0.4 random matches. It is therefore possible that one of the 
identifications that we claim without spectroscopic confirmation is 
wrong: ideally only the sources with spectroscopic identifications 
should be used for analysis purposes. 
5 SPECTROSCOPIC IDENTIFICATIONS 
5.1 Previous results 
Earlier versions of the flat-spectrum sample have been the subject of 
extensive campaigns of spectroscopic follow-up observations. 
Some two-thirds of the sample were identified in the summary 
made by Savage et al. (1990), and we have drawn on this work for 
the current sample. 
We carried out a very detailed literature review to find published 
redshifts for as much of the sample as possible. We based our search 
on the quasar catalogue compiled by Hewitt & Burbidge (1993), 
with additional material from the Veron-Cetty & Veron (1993) 
quasar catalogue, the Center for Astrophysics Redshift Catalog 
(version of 1994 May 28; see Huchra et al. 1992), the NASNIPAC 
Extragalactic Database (NED, Helou et al. 1991), and the Lyon-
Meudon Extragalactic Database (LEDA). There are occasional 
errors in some of these large compilations, so for every redshift 
found in the catalogues we checked the reference cited and only 
accepted values for which we found a measured redshift in the 
original reference. We present these redshifts in Table 5 along with 
a code that specifies the source of the measurement. For some 
objects the source reference indicated that the redshift was uncer-
tain (e.g. due to a single line or a lower limit derived from the 
redshift of an absorption system); in these cases the reference code 
is prefaced by a '-' sign. For some additional objects we found no 
published original reference (some were given by private commu-
nications): these are assigned a reference code (Rz) of zero and we 
have not listed the redshift in our table. 
After our critical search of the literature, we accepted published 
redshifts for 206 sources in our sample of 323 sources. At the same 
time we searched for published spectra of any sources in our sample; 
references to these are also given in Table 5. Again, we only include 
those spectra that we have checked in the original references. 
5.2 New measurements 
As a result of the identifications presented in this paper, we started a 
campaign of new spectroscopic identifications. This has resulted in 
114 new spectra and 90 new redshift measurements which we 
present here. The journal of observations and the new redshifts are 
given in Table 4 and we present the spectra in Appendix C (on 
Microfiche MN284/1). Notes on some individual spectra are given 
in Section 5.3 below. Note that three sources are presented 
(,EXTRAS' in Table 4) that are not in our final sample. These 
were part of an earlier version of the sample and are included here to 
provide a published reference to their redshifts. Details of our 
observations are as follows. 
Our identification of most of the 'Empty Field' sources in our 
Kn- and R-band imaging enabled us to attempt spectroscopic 
identifications of these very faint sources. We made these obser-
vations using the AAT equipped with the ROO Spectrograph 
(grating 250B: a resolution of 5 A in the blue) and the Faint 
Object Red Spectrograph (FORS: a resolution of 20 A in the red). 
We also used the AAT to observe a number of brighter objects with 
unconfirmed redshifts. 
We made an extensive search of the AAT archive for observa-
tions of sources in our sample with no published redshifts: this 
provided 27 measurements. 
A number of the brighter objects were observed with the ANU 
2.3-m telescope using the double-beam spectrograph (with a 
resolution of 8 A in both the blue and red arms). 
All these spectra were analysed with the IRAF package, and any 
new redshifts that we obtained are included in Table 5 with the 
reference code '121'. 
Combining these new data with the published redshifts, we now 
have confirmed redshifts for 277 or 86 per cent of the sample and 
possible redshifts for a further 10. This represents a significant 
improvement over the last major compilation of this sample 
(Savage et a1. 1990) when only 67 per cent of the redshifts were 
measured, and not all of them published. A histogram of all the 
redshifts is given in Fig. 7. 
5.3 Notes on individual spectra 
(i) PKS 0114+074b: this is not part of the sample, but is close to 
PKS 0114+074 and was the source of the previously quoted 
redshift (see Section 3.4). 
(ii) PKS 0215+015: this is not part of the sample, but was 
measured as part of a preliminary version of the sample and is 
included here for reference. 
(iii) PKS 1008-017: also observed with the AAT on 1988 May 
11; the combined spectrum was used. 
(iv) PKS 1124-186: has weak lines but they were also observed 
on the AAT on 1984 May Ol. 
(v) PKS 1336-260: also observed with the AATon 1996 April 
20; combined spectrum used. 
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Table 4. New spectral identifications. 
name 
PKS 0036-216 
PKS 0048-097 
PKS 0104-408 
PKS 0114+074 
PKS 0118-272 
PKS 0131-001 
PKS 0138-097 
PKS 0153-410 
PKS 0213-026 
PKS 0216+011 
PKS 0220-349 
PKS 0221 +067 
PKS 0229-398 
PKS 0256+075 
PKS 0301-243 
PKS 0327-241 
PKS 0332-403 
PKS 0336-017 
PKS 0346-163 
PKS 0346-279 
PKS 0357-264 
PKS 0400-319 
PKS 0405-331 
PKS 0406-311 
PKS 0422+004 
PKS 0423+051 
PKS 0454+066 
PKS 0456+060 
PKS 0459+060 
PKS 0502+049 
PKS 0508-220 
PKS 0532-378 
PKS 0829+046 
PKS 0837+035 
PKS 0859-140 
PKS 0907-023 
PKS 0912+029 
PKS 0922+005 
PKS 1008-017 
PKS 1016-311 
PKS 1020-103 
PKS 1021-006 
PKS 1036-154 
PKS 1038+064 
PKS 1048-313 
PKS 1055-243 
PKS 1102-242 
PKS 1106+023 
PKS 1107-187 
PKS 1110-217 
PKS 1115-122 
PKS 1118-056 
PKS 1124-186 
PKS 1127-145 
PKS 1128-047 
PKS 1133-172 
PKS 1136-135 
PKS 1142+052 
PKS 1142-225 
tel date 
AAT 1995 Sep 22 
AAT 1994 Dec 02 
AAT 1984 Jun 30 
AAT 1995 Sep 22 
AAT 1994 Dec 04 
AAT 1994 Dec 03 
ANU 1995 Sep 28 
AAT 1994 Dec 04 
AAT 1994 Dec 04 
AAT 1994 Dec 03 
AAT 1994 Dec 04 
AAT 1986 Aug 09 
AAT 1994 Dec 04 
AAT 1994 Dec 03 
AAT 1995 Sep 22 
AAT 1994 Dec 04 
ANU 1995 Sep 27 
AAT 1987 Sep 17 
ANU 1995 Sep 28 
AAT 1986 Aug 09 
AAT 1995 Sep 22 
AAT 1994 Dec 03 
AAT 1987 Sep 17 
ANU 1995 Sep 27 
ANU 1995 Sep 28 
AAT 1994 Dec 02 
ANU 1995 Sep 28 
AAT 1995 Mar 05 
AAT 1994 Dec 03 
AAT 1995 Mar 05 
ANU 1995 Nov 29 
AAT 1995 Mar 05 
AAT 1994 Dec 02 
AAT 1995 Mar 05 
AAT 1996 Apr 21 
AAT 1995 Mar 05 
AAT 1988 May 11 
AAT 1995 Mar 05 
ANU 1996 Apr 10 
AAT 1988 May 10 
ANU 1996 Apr 26 
ANU 1996 Apr 26 
AAT 1995 Mar 05 
ANU 1996 Apr 26 
AAT 1995 May 31 
AAT 1995 Mar 05 
AAT 1984 May 01 
AAT 1988 May 10 
AAT 1995 Mar 05 
AAT 1996 Apr 20 
AAT 1988 May 10 
AAT 1988 May 11 
ANU 1996 Apr 26 
AAT 1996 Apr 21 
AAT 1984 May 01 
AAT 1994 Apr 30 
ANU 1996 Apr 26 
AAT 1986 Apr 11 
AAT 1996 Apr 21 
Zem comment 
none 
none 
none 
0.343 
>0.556 
0.879 
none 
0.226 
1.178 
1.61 
1.49 
0.510 
1.646? 
0.895 
none 
0.888 
none 
3.202 
none 
0.987 
1.47? 
1.288 
2.562 
0.0565 
none 
1.333 
0.4050 
none 
1.106 
0.954 
0.1715 
1.668 
none 
1.57 
1.337 
0.957 
0.427 
1.717 
0.887 
0.794 
0.1966 
2.549 
0.525 
1.264 
1.429 
1.086 
1.666 
0.157 
0.497 
none 
1.739 
1.297? 
1.048 
1.187 
0.266 
1.024 
0.5566 
1.342 
1.141 
(105) 
note 
(90) 
(84) 
(110) 
note 
(112) 
(110) 
(84) 
note 
(107) 
(107) 
(105) 
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name 
PKS 1143-245 
PKS 1144-379 
PKS 1156-094 
PKS 1228-113 
PKS 1237-101 
PKS 1250-330 
PKS 1256-229 
PKS 1258-321 
PKS 1317+019 
PKS 1318-263 
PKS 1333-082 
PKS 1336-260 
PKS 1340-175 
PKS 1354-174 
PKS 1359-281 
PKS 1404-267 
PKS 1406-267 
PKS 1430-155 
PKS 1435-218 
PKS 1445-161 
PKS 1450-338 
PKS 1456+044 
PKS 1511-210 
PKS 1518+045 
PKS 1519-273 
PKS 1535+004 
PKS 1615+029 
PKS 1616+063 
PKS 1635-035 
PKS 1648+015 
PKS 1654-020 
PKS 1706+006 
PKS 1933-400 
PKS 1958-179 
PKS 2004-447 
PKS 2021-330 
PKS 2022-077 
PKS 2056-369 
PKS 2058-135 
PKS 2058-297 
PKS 2059+034 
PKS 2120+099 
PKS 2127-096 
PKS 2128-123 
PKS 2131-021 
PKS 2143-156 
PKS 2145-176 
PKS 2215+020 
PKS 2229-172 
PKS 2233-148 
PKS 2252-090 
PKS 2254-367 
PKS 2312-319 
PKS 2329-415 
PKS 2335-181 
PKS 0114+074b 
PKS 0215+015 
PKS 1557+032 
tel date 
ANU 1995 May 25 
AAT 1996 Apr 21 
AAT 1996 Apr 20 
AAT 1996 Apr 21 
ANU 1995 May 25 
AAT 1996 Apr 20 
AAT 1995 Mar 05 
AAT 1988 May 10 
AAT 1996 Apr 21 
AAT 1995 Mar 05 
AAT 1988 May 10 
AAT 1995 Mar 05 
AAT 1996 Apr 20 
AAT 1995 Mar 06 
AAT 1984 May 01 
AAT 1988 May 10 
AAT 1996 Apr 20 
AAT 1996 Apr 21 
ANU 1996 Feb 25 
AAT 1984 May 01 
AAT 1996 Apr 20 
AAT 1988 May 11 
AAT 1994 Apr 30 
ANU 1995 May 25 
ANU 1996 Apr 11 
AAT 1996 Apr 21 
AAT 1996 Apr 21 
AAT 1996 Apr 21 
AAT 1988 May 11 
AAT 1996 Apr 20 
AAT 1996 Apr 20 
AAT 1994 Sep 09 
ANU 1995 May 25 
AAT 1996 Apr 21 
AAT 1984 May 02 
AAT 1996 Apr 21 
AAT 1988 May 10 
AAT 1995 Jul 06 
AAT 1988 May 10 
AAT 1984 May 02 
AAT 1996 Apr 21 
AAT 1987 Sep 17 
AAT 1995 Jul 06 
AAT 1996 Apr 21 
ANU 1995 Jun 01 
ANU 1995 May 25 
AAT 1987 Sep 17 
AAT 1986 Aug 10 
AAT 1995 Jul 06 
AAT 1995Jul06 
AAT 1996 Jul19 
AAT 1988 May 11 
ANU 1995 Sep 28 
AAT 1987 Sep 17 
AAT 1987 Sep 17 
EXTRAS 
AAT 1995 Sep 22 
AAT 1994 Dec 02 
AAT 1995 Mar 5 
comment 
1.940 
1.047 (87) 
none 
3.528 
0.751 
none 
1.365 
0.017 (18) 
1.232 
2.027 
0.023 (26) 
1.51 note 
1.50? 1 line 
3.137 
0.803 
0.022 (21) 
2.43 
1.573 
1.187 
2.417 
0.368 
0.394 
1.179 
0.052 
none 
3.497 
1.341 (110) 
2.088 (3) 
2.856? 
none note 
2.00 
0.449 
0.965 
0.652 (10) 
0.240 
1.471 (98) note 
1.388 
none 
0.0291 (21) 
1.492 
1.012 (110) 
0.932 
>0.780 >0.733 
0.499 (95) 
1.285 note 
0.698 
2.130 
3.572 
1.780 
>0.609 
0.6064 
0.0055 (21) 
1.323 > 1.0453 
0.671 
1.450 
0.858 note 
1.718 note 
3.88 note 
Notes: (1) Specific notes on individual spectra are given in Section 5.3. (2) Redshifts of any absorption systems identified in the spectra are 
prefaced by'>' as these give a lower limit to the source redshift. (3) Reference numbers in parentheses refer to previous publishedredshift 
estimates. (4) The final three sources observed are not in our sample but are included here in order to provide a published reference to their 
redshifts. 
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Figure 7. Redshift histogram for the sample: the dashed line indicates just 
the optically resolved sources (galaxies). The redshift histogram of a large 
optically selected sample, the Large Bright QSO Survey, is shown in the 
lower panel for comparison. 
(vi) PKS 1557+032: this is not part of the sample, but was 
measured as part of a preliminary version of the sample and is 
included here for reference. 
(vii) PKS 1648+015: also observed with the AAT on 1995 June 
01; combined spectrum used. 
(viii) PKS 2021-330: possible broad absorption-line structure 
near CN. 
(ix) PKS 2131-021: also observed with the AND 2.3-m tele-
scope on 1995 September 28; combined spectrum used. The red-
shift is based on 0 II and Mg II in our spectra and a reported' definite' 
line at 3541 A (Baldwin, Wampler & Gaskell 1989) which we 
identify with C N. 
6 THE CATALOGUE 
We present all the data that we have collected on our sample in 
Table 5. We indicate the source of all published data in the table 
by a reference number; the references are listed in numerical 
order at the end of the paper. In all cases a minus sign in front of 
the reference number indicates an uncertain value. The specific 
reference numbers 120 and 121 refer to new data that we present 
in this paper: 120 to accurate radio positions measured with the 
ATCA and 121 to all our other data including the VLA radio 
positions. 
The columns in the table are as follows: 
(i) name: the Parkes source name. 
(ii) SZ.7,SS.O,Ci, Rf: the 2.7- and 5.0-GHz source fluxes and 
corresponding spectral index as published in reference Rf (see 
Table 1). 
(iii) RA(B1950), Dec(B1950), Rc: the accurate B1950 (i.e. 
equinox B1950 and epoch B1950) radio source positions from 
reference Rc. 
(iv) comment. (1) A brief description of the radio morphology if 
the source is resolved using the terminology of Downes et al. 
(1986): 'P' for partially resolved sources, 'Do' for double sources 
with no central component with the position defined by the centroid 
of the source, 'Do+CC' for double sources with a central compo-
nent or peak giving a well-defined position, 'H' for a diffuse halo 
around a central source, and 'HT' for a complex head-tail mor-
phology. (2) Comments in parentheses refer to the optical identi-
fication. In cases where there was no match to the sky catalogues but 
the source was identified using CCD data, these are indicated as 
'(B)', '(R)', '(I)' and '(K)' for the respective wavebands. If the CCD 
imaging did not identify the source, the comment 'blank' is made, 
and 'STAR' indicates a source too near a bright star. If the source 
was confused with a close neighbour in the sky catalogues, but 
separated by a CCD image, the comment 'merge' is made followed 
by the waveband used; in some cases the Digitized Sky Survey data 
was used to separate the object ('DSS'). 
(v) .6.RA, IDec,.:1r, cl, BJ: the positional offsets (arcsec, in the 
sense optical-radio) of the corresponding optical image (if any), 
the total separation, the image classification ('g' galaxy, 's' stellar, 
'f' too faint to classify, 'm' merged) and the apparentBJ magnitude 
if the counterpart was found in the sky survey data. 
(vi) z, Rz, Rsp: the emission redshift of the source obtained from 
reference code Rz. If no emission redshift has been measured, but 
absorption lines have been identified, these are used to place a lower 
limit on the source redshift indicated in the form '>0.500'. If a 
spectrum has been published it can be found in reference Rsp. 
(vii) RA(J20oo), Dec(J20oo): the corresponding J2000 positions. 
7 OVERVIEW OF THE SAMPLE 
We defer a detailed analysis of the sample to other papers, but we 
take this opportunity to make a brief overview of the sample. 
The sources with measured redshifts span the redshift range 
0.05-3.78 with a median redshift of 1.07 (see Fig. 7). The redshift 
histogram is smooth, and broadly similar to that of optical surveys 
such as the Large Bright QSO Survey (LBQS: see Hewett et al. 
1995, and references therein). The distribution of our sample is 
compared with that of the LBQS in Fig. 7. The lack of LBQS 
quasars in the lowest redshift bin is due to the absolute magnitude 
and redshift cut-off of that survey. The two-sample Kolmogorov-
Smimov test (comparing sources with redshift z> 0.22 in both 
samples: 235 Parkes and 1018 LBQS) gives results consistent with 
the two samples having the same redshift distribution at the 35 per 
cent probability level. This makes the two samples ideal for 
comparing the properties of radio-selected and optically selected 
quasars. 
The distribution of optical B J magnitudes of our sources (see Figs 
6 and 8) shows that, despite the fact that our sample was not selected 
on the basis of optical magnitude, the sources occupy a restricted 
range of magnitudes. The majority have BJ = 18 ± 3. The well-
defined mode in the distribution of B J magnitudes is not an artefact 
of the plate limit of BJ '" 22.5; the number of sources with 
22> BJ > 20 is clearly below that with 20> BJ > 18. However, a 
small fraction of sources are clearly very faint in BJ• 
In common with Browne & Wright (1985) we find that the modal 
B J magnitude of our flat -spectrum sample is a function of radio flux; 
the most radio-bright sources have slightly brighter typical BJ 
magnitudes (Fig. 8). This is also shown in Fig. 9, a plot of the BJ 
magnitudes against the 2.7-GHz radio fluxes. 
There is some suggestion from our data that the radio-to-
optical ratio may be a physically meaningful parameter, as 
originally suggested by Schmidt (1970). In Fig. 10 we plot radio-
to-optical ratios R as a function of radio luminosity, for different 
classes of source. A clear correlation can be seen, with the 
sources of lowest radio luminosity having low values of R. If, 
however, we exclude galaxies, the correlation disappears, and no 
sources remain with R < 100. The sources without redshifts have 
radio-to-optical ratios above those of the detected sources, which 
may reflect dust obscuration of the BJ emission (Webster et al. 
1995). 
© 1997 RAS, MNRAS 284,85-125 
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This correlation can be modelled by assuming a strict propor-
tionality between the BJ and 2.7-GHz luminosities of our quasars, 
but adding the light of a host galaxy. If we assume that all host 
galaxies have absolute BJ magnitudes of - - 20.5, the quasar light 
will dominate over the host galaxy light for 2.7-GHz luminosities 
> 1<f6 W Hz-I (for the assumed cosmology, see the caption to 
Fig. 10). Above this luminosity there will be no correlation between 
R and the radio flux, as observed, and below this luminosity R will 
be proportional to the radio flux, which is consistent with the 
observed correlation. 
The radio spectral indices do not correlate with redshift, apparent 
BJ magnitude, radio flux or radio luminosity - but the range of 
spectral index in the sample is of course limited. 
Figure 8. The distribution of BJ magnitudes in the sample as a function of 
2.7-GHz radio flux. 
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APPENDIX A: RADIO IMAGES OF RESOLVED 
SOURCES 
Fig. Al presents radio images of resolved sources from the sample. 
APPENDIX B: OPTICAL FINDING CHARTS OF 
ALL SOURCES 
Fig. B I presents finding charts for all the sources generated from the 
automated sky catalogues. 
APPENDIX C: NEW OPTICAL SPECTRA 
See Microfiche MN284/I for plots of the new spectra. 
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